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Piroctone olamine (PO) was abinistered subcutaneously at 2000, 500, 

and 100 mg/kgfday to pregnant rats during organogenesis, and its 

effects OE the drms and fetuses vere examined. ;-he fetuses vere 

delivered by cesarean section on &a9 21 of gestation. 

Induraiion due to the drug residue was noted at the injection site of 

treated anima?s at an9 dose. Du-ing the adminis:ration period, :he 

animals given 2000 rag/kg/da9 exhibited depression of body weight gain 

and reduction in food consumption, and those at 500 mg/kg/-&y also 

shoved sligh:lp reduced food consump:ion. AS to the organ veights, 

noted vere a decrease in the thynus veight and increases in the 

spleen and adrenal veigbts at 2000 and 500 mglkgjda9, and slLpht 

increases in the liver, kidney, and urinary bladcie: veigh:s at 2000 

mgfkgf dzey . 

The fetal findings vere decreases in the number of living fetuses and 

in :he body veight of the living fetuses of either sex at 2000 

mg/kg/day. No differences occurred between any treated group and the 

. control group in frequencies of fetuses with ex:ernel, visceral, or 

skele:al abnormalities. There appeared skeletal variations, but the 

frequencies vere nor dose-related. The delaped ossifics:lon -L the 

treated groups -vas noted Ln the odoptoid process, 5th sternebra, 
-_ 

1st metatarsal, or proximal phalanges of the hindlimbs. 

- 
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This report deals vith effects on dams and fetuses of the 
subcutaneous administration of piroctone olamine (PO) to pregnanr 
Sprague-Dawlep rats during organogenesis. 

Materials and Hethods 

1. Compound 

PO supplied by Nippon Boechst Co., Ltd. (Lot No. NO031 vas ased. The 
compound forms as vhite crystals and has the chemical stTatture shovn 
in Fig. 1. 

2. Animal 

Eight-veek-old Sprague-Dawley rats vere obtained from CLEB Japan, 
Inc. After acclimation, healthy females of 10 - 13 weeks old 
veighing 198 - 282 g vere alloved to mate vith males of the same 
strain , one to one, overnight, and the females in vbich copulation 
vas confirmed by the presence of sperm in the vaginal smear vere 
separated from the males. The day of the confirmation of copulation 
vas designated as day 0 of gestation. The nUnherS Of the females 
treated vere 26 in the control group, 22 at 100 mg/kg/day, 21 at 500 
mgt'kg/day, and 24 at 2000 mg/kg/day. 

-z- .= Throughout the acclimation.and experimental periods, the animalsvere 
_ -": housed in a room maintained at a temperature of 22+l°C and a relative 
_ humidity of 55+5X, and given a pelleted diet (GLUmStock Diet (X-2, 

CL%) and tap Gater ad iibitum. They were placed in pair in 

- . vire-bottom stainiesscages during the mating period, and 
individually in polycarbonate ones during gestation. 

3. Dosage and administration 

. A dose-finding test vas carried out prior to the study. PQ vab given 
at 5000 and 10000 rag/kg/day subcutaneously to 4 male rats per dose for 
20 consecutive days, and I male controls received 0.5;: carboxymethyl- 
cellulose (CMC) in :he same vap. The PO administration markedly 
affected the body weight of the animals at either dose and caused - 
deaths in one animal at 5000 mg/kg/day on day I1 of admimistration 
and in 3 at 10000 rug/kg/day on days 11, l&, and 15. 

From Ehese results, the high dose level for the teratologica? study 
was determined as 2000 mg/kg/day. For the medium and Lov doses, 500 
and 100 mg/kg/day vere selected, respectively. 
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PO vas suspended in 0.5: CC at appropriate concentrations (adjusred 
daily on the veight basis) to give the respecrive doses in a volume 
of 5 muicg, and each suspension was administered subcutaneously into 
the back of each animal for 11 dips from day 7 through 17 of 
gestation ,.vith -a disposal I- or i-ml syringe and needle (gauge 
l-1/2). The con:rols received tbe same volume of 0.52 CX alone 
during the same period. 

i. Observations 

4.1 Clinical signs of toxicity 

The females vere observed for behavioral changes and toxic signs 
eveq morning throughout gestation. 'ihe observazion vas made also in\ 
the evening (15:OO - 37:OO) during the administration period. 

4.2 Body veight 

The animals vere weighed-on day 0 of gestation and daily during a 
period from day 7 through 21 cf gestation. 

4.3 Food consumption 

yood consumption during deys 0 - 7 of ges:arFon Tits measured as the 
+ o-al amoun- . c &, and :he mean per day vas calculated. FOi the rest 
period of geste:ion, the 2.4~br consumption vas daily recorded. 

4.4 Organ weights 

.- 

A.f:er autopsy on day 21 of gestation, the folloving organs of each 
animal vere veighed: the brain, pituitary, thyroid, thymus, heart, 
l-=X, liver, spleen, pancreas, kidney, adrenal, ovary, uterus, and 
urinary bladder. 

4.5 Observa:-on a: delivery by cesarean section and fetal 
examination 

All the animals nndewent cesarean section and vere autopsied in the 
morning on day 21 of gestation. At the same time, the intrauterine 
scare was observed, and the number of implanta:ions (living, dead, 
and resorbed fetuses) vas counted. The living fetuses were veigbed, 
sexed, and examined for external abnormalities, and approximately 
half of them were fixed in alcohcl, s:alred by Davson's method, and 
examined for skeletal abnormalities. The remainder vere fixed in 
Bouin ' s fluid and subjected to visceral observation under a 
microscope. 
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5. Statistics 

Heans were compared by the t test, and frequencies expressed as '! 
were anaiyred by the chi-square method. 

Results 

1. Dams 

1.1 Clinical signs of toxicity 

Induration at the injection site of the back vas noted at any dose. 
The indL-ation spread more widely in size as the dose increased, and 
r-as still noted on the day of cesarean section. The autopsies on 
these cases revealec ' the drug residue in the subcutaneous tissue at 
the si-e L . 

1.2 Sody weight (Fig. 2 and Table 1) 

Ho depression of weight gain vas observed at 100 and 500 &kg/day 
during the siudp, vhile the veight gain in the 2000 q/kg/&y group 
vas significantiy lover (?<O.CS) than that of the con:rol group 
during days 7 - 17 of gestation covering the treatment period. 

1.3 Food consumption (Fig. 3 and Table 2) 

The animals at 100 mg/kg/day consumed almost as much food as the 
controls throughout gestation. The consumptions at 500 and 2000 

mg/kg/day, however, vere reduced during the administration days, when 
compared vith the control one; the reduciton was more marked at 2000 
mg/kg/day. 

1.4 Organ ueigh:s (Table 3) 

. A decrease in the thymus weight (P<O.Ol, 0.001) and increases in the 
spleen and adrenal ones (P<O.OOl) vere found at 500 and 2000 
mgficglday . At 2000 rag/kg/day, the liver, kidney, and urinary bladder 
veights were also increased (?<0.05). The brain and uterus weights 
vere slightly decreased, bu: these were vi:h<n normal limits. At 100 
mglkgl hay, the organ veights examined were comparable to the control 
values. 
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2. Fetuses 

2.1 Cesarean sec:ion findings (Table 4) 

ht 100 and 500 mg/kg/iiay, the numbers of corpora lutea per litter 
were significanLly greater (P<O.OS) than the control value. At, 100 
w/W day, the number of female living fetuses vas also increased 
(P<O.O5) as compared vi:h the control, but the sex ratio of the 
:<vkg fetuses vas not different from that L~I the con:rol group. At 
2000 mg/kg/dap, the changes noted vere decreases in the number of 
living fetuses (P<O.OOl) and in :he body weights of the living 
fetuses of both sexes (P<O.O5) in comparison with the control values. 

I. f 
._ 

External abnormalities were observed in zny group except the 500 
zg/kg/cizy group as follovs. In the control group, clef: palate 
occurred in one fetus. AK 100 rag/kg/day. abnormalities appeared in 5 
fetuses from 4 dams in total: defect of the tail in one fetus, tail 
with :he skin but vithout coccygeal vertebrae in one fetus, 
ccnnplication of shortening of the lover half of :he.body, defect of 
the taii, and oligodactyly-of the right forelimb in ona-fet-rrs (Photo 
1) (These 3 fetnses were from different 3 dams.), and clef: palate in 
2 fetuses (from the same.&m),. At 2000 mg/kg/dzy, abnomlities 
occurred in 2 fetuses from 2 dams ia totel: complication of :he 
zbnornaily curved spina, shortening of :he lover haif of the body, 
2md defect of the :ail (tith a trace of skin) in one fetus, and 
rednctron deforrcity of the left hindlirnb in one fetus. The 
frequencies of fetuses vi:h such abnonaali:ies were not dose-related, 
.snd there appeared no significant difference in frequency betveen 
either treated group and the control group. 

2.2 Skeletal findings (Tabie 5) 

T.Yhe fetuses tith o_xtemal abnonnali:ies vere ail exanined for 
skeletal abnormali:ies. At 100 mg/kg/day, 3 of the 5 fetuses vi:h 

,- 
-' external abnormalities shoved skeletal anomalies: fusion of a sacral 

ver:ebral body and arch and absence of the same1 vertebrae except 
the 1st one in the fetus with defect of the tail; absence of the 
coccygeal vertebrae in the fetus vith the skin only in the tail; and 
-%ion of sacral vertebral arches, absence of the coccygeal 
vertebrae, fusion and bifurcarion of ribs, fusion of ossification 

. centers of stemebrae, absence of an ulna, and absence of phalanges 
of the right forelimb in the fetus with shortening of the lover half 
of the body, defect of the tail, and oligodactyly of the right 
forelimb. A: 2000 rag/kg/day, the 2 fetuses had skeietal 
eonornalities as veil: fusion of s thoraclc vertebral body and arch, 
absence of the llth, lZth, and 13th thoracic vertebrae, and 
bifurcation of a rib in the fetus vith the abnomally curved spina, 
shortening of the lover half of the body, and the tail with the 6ki.n 

ooiy; and absence of the calcaneus, metatarsus, and phalanges of the 
left hindlimb Ln tbe fe;us vlth redaciron deformicy of :he ?inb. 
<P‘aorc 2:. 
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Among the fetuses without ertemal changes examined, no skeletal 
anomalies were noted at any dose, except fusion of sacral vertebral 
bodies in a fetus at 2000 mg/kg/.day. 

Skeletal variations vere noted in the treated and control groups, 
including an accessory lumbar vertebra (7tb), 14th rib, undeveloped 
13th rib, and asymmetry of an ossification cen:er of a sternebra. 
Among the frequencies of fetuses with these variations, a significant 
difference was noted oniy as to the 14th rib at 500 mg/kg/day 
(increase at P<O.OS). 

The ossification of the folloving bones in the treated groups vas 
delayed as compared vith that of the bones in the controls: the 
odontoid process, center of the 5th stemebra, body of the 1st 
metatarsal, and proximal phalanges of the hindlimbs. In addition, 
the C equenries of fetuses with absence of one of the tvo parts of an 
ossification center of the 5th stemebra at 100 n&kg/day and of 
fetuses vitb bypoplasia of an ossification center of the 5th 
sternebra at 2000 mg/kg/dap vere significantly higher (X0.05) than 
those of the control fetuses. To ihe contrary, the ossifioaL:oc of 
the following 'bones was more-advanced in the rreated groups than in 
the control group: tbe servisalcvertebral bodies, soccygeal- 
vertebral bodi#es and arsbes..and.calcaneus. 

2.3 Visceral findings (Table 6) 

The findings vere sinistroposition of the hear: in 2 fetuses at 100 
mg/kg/day and dliatation of the renal pelvis in 3 fetues at 2000 
mg/kg/day . These ,Crequencies were included within normal limits. 

- 
Discussion 

PO was administered to pregnant rats at the subcutaneous doses of 
100, 500, and 2000 mg/kg/day for 11 days from day 7 through 17 of 
gestation, and its effects on tbe dams and fetuses vere examined. 

At 500 and 2000 mg/kg/daay, reduction of food consumption and/or 
depression of body weight gain were noted during the administration 
period. At autopsy, the animals at these doses shoved induration due 
to the drug residue at the injection site of the back, and their 
thymes ) adrenal, and spleen weights vere significanlty different from 
the control ones. These findings are all considered to be 
attributable to the stress of injections or the inflammatoq change 
at the injection site. 
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-- 

At delivery by cesarean section, the number of female living fetuses 
at 100 mg/kg/day uas greater than the control, but this change is 
judged to be an incidental one due to an increased number of ova 
discharged because at this dose i> the sex ratio of the living 
fetuses uas normal and ii) the number of corpora lutea was increased. 
Ar 2000 mglkglday, the number ,and body-weight of the living fetuses 
were lovered as compared with those in the control group. These 
changes seem to have been led by the PO administration secondarily 
through their dams of vhich body weight gain was depressed. 

Five fetuses at 100 m&kg/day and 2 fetuses at 2000 mg/kg/&y shoved 
external abnormal ities, and most of them also had skeletal 
malformations. Hovever, the frequencies of fetuses with the 

.zbnormali:ies did not increase dose-relatedly, and the difference in 
aCh AheqUenCy betveen either treated group and the conrrol group was 
not significant. The abnormalities in the tvo treated groups are, 
therefore, regarded as the changes produced vithout any relation to 
PC. 

The llth rib is recognized to be one of the variations indicative of 
the teratogenicity of a drug, but the slight increase of fetnses vith 
this variation at 500 mg/kg/dap may not be a sign of the teratogenic 
effect of PO because the frequencies & the treated groups were not 
dose-related. 

The examination revealed delayed ossification in the odontoid 
process, 5th s:ernebra, 1st metatarsal, or prcximal phalanges of the 
hindlimbs in the treated groups, as compared with the control values, 
vhiie it also revealed the results to the contrary; i.e., the 
ossification in the cervical and coccygeal vertebrae and calcaneus 
vas more advanced in the treated groups than in the control group. - _ 
Therefore, PO seems to exert lit?& effect on the osqification 
process of fetuses. '-_ 

As descrcbed above, when administered at the subcutaneous doses of 
2000, 500, and 100 mg/kg/day to pregnant rats during organogenesis, 
PO affected the dams at 2000 mg/kg/&y but did not raise the 
frequencies of fetuses vith abnormalities. In conclusion, there is 
little possibility that PO might exert any teratogenic effects on rat 
fetuses. I- 

.- 
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Dose 

Colltr 01 

Table 1 Uody weight (g) of female rnts treated suhcutat~o~~sly w!tl, piroctone olnmlne durirrg days 7 - 17 of gestation 

Ho. of L----- 
Days of gestattoh 

anlnrals 0 7 0 9 IO 11 12 13 14 15 16 11 10 19 20 

26 

1100 my/k9 22 

500 rng/kg 21 

. 2(W) mg/kg 24 

243.54 271.15 276.54 202.OU 2OG.OC 
k3.07 :i2.02 13.10 t3.12 f3.42 

l 

241.64 274.00 202.55 291.36 79~.18 
t3.10 i2.95 i3.30 t3.57 IJ.iG 

* 
250.67 276.10 206.19 209.43 290.29 

i3.83 ,t3.10 f3.09 f4.32 23.60 

2a9.15 294.12 300.31 305.69 313.69 324.92 330.05 35G.05 370.31 305.31 
t3.51 13.06 f3.90 i4.11 i4.35 $4.37 t5.1fl f5.09 f5.61 t6.13 

* 
300.00 303.02 300.36 311.73 323.00 329.00 343.55 3f$L" 372.91 308.45 

t3.25 t3.73 i3.70 i4.03 i4.47 f4.25 t4.95 . f5.52 15.70 

*. .A c 4 * 
305.24 312.29 316.10 321.33' 328.40 330.40 350.57 366.06 3n1.90 390.00 

t4.10 14.40 i4.56 i4.06 t5.22 f5.48 is.39 i5.06 i6.10 i6.57 

215.75 272.00 270.75 204.92 290.42 301.17 X11.42 305.92 311.25 ,316.50 3::14.;; 333.42 346.11 375.03 
f4.46 i2.60 t3.57 +3.70 f3.59 i5.13 i3.93 t3.77 f4.00 i4.25 . *4.22 t4.31 

3;;.;; 
* i5.47 

-I 

21 

Uelght gain (g) ( 

21-o 21-7 10-7 
(dw) 

309 .oo 145-46 117,05 PI,69 Elonn( g) 
i6.54 i6.U2 i4.m t3,15 tS.E, 

390.02 149.1r '!C a2 ao.00 * rqo.05 
15.75 j ', '!(I \ * !I.?9 17.02 

** P~O.rll 

400.76 150.10 121.67 v* 76 1 
*fI.a7 f7.11 fil.11 t3.01 

* 
302.33 136.50 110.33 74.17 

t5.04 i6.UZ t4.03 i2.15 
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labie 4 Cesarean section findinos in female rats treated subcutaneously 
with plroccone 0lamIne ounng aays 7 - 17 of gestat>on 

Dose 

No. of pregnant animals 

No. of corpora lutee 

Meawg.E./‘I?tter 

No. of implantations 

Mea+.E./litter 

No. of living fetuses 

No. of maie: 

MearrS.f./litter 

No. of iemaies 

Mean+S.E./litter 

No. of innm*dre fetuses 

Nc. ox oead fetuses 

No. of resorbed fetuses 
lmolantation sites 

Placental remnan 

Early rrsot-otions 
La.3 resorptions 

Macerated fetuses 

No. of dash of fetuses with 
external abnormalities 

No. of fetuses with external 
abnormalit?es 

Control 100 mg/rg 500 mg/kg ZODD mg/kc 

21 

361 

17.G 
20.39 

24 

388 

19.32 
zo.34 

22 

576 

17.0; 
20.36 

367(03.5Z) 361(96.OZ) 338(93.6:) 

16.17 
-0.26 

366194.3:) 

14.88 16.41 16.10 
20.61 kD.51 :D.56 

370(,05.6:) 344(95.X) 320(94.7Z) 

15.25 
20.35 

325(8=) 

14.23 
20.59 

le;(so.o:) 

7.:2 
20.52 

1L?5(50.0=) 

?5.64 
cc.53 

lSg(46.2:) 
. - 

7 77 _--. 
:0.39 

lE5(53.SZ) 

iLAY 
-0.37 

15.24 13.54 
-0.55 ~0.70 

157(4?.1Z) l-60(49.2:) 

7.48 6.57 
20.46 ~0.52 

163(50-g:) 165(50.X) 

7.76 6.88 
20.46 zD.61 

3(O.Ez) 0 2(0.6:) 3(0-g:) 

0 0 D 0 

0 

14(3.6:) 

l(D.3:) 
2(0X) 

0 

l(3.Z) 

(a) 
l(o.27:) 

0 

12(3.X) 

-3(0-Z) 
2(0.6:) 

0 

s(la.leP;) 

(b) 
5(1.45%) 

0 

18(5.X) 

0 
0 

0. 

0 

D- : 

17(4.6:) 

13(3-K) 

6(1.6%) 
5(1.4Z) 

D 

2(8.70:) 

(cl 
2(0.62) 

Body weignt of the living fetuses 

Male Meat-$-E./litter 5.42 
20.07 

Female Hean,tS.E./‘%zr 5.04 
:o. 10 

* P<c.rE 
- 

a) Cleft palate 

5.31 
20.07 

5.10 
20. !5 

- P<D.DDl 

5.42 
TO.CJ6 

5.04 
*o-c7 

5.15 
-0.09 

4.7: 
=c.oo 

5) t;eft ca!ate (2 fetuses (from '-he iame dam)); Defect oi '_ne -xii (1;; : liln oniy :n 
ale :a?1 (1); Shc-tening of the lower ha?f of tne ooay. oeiert of tne tal I, ano 
oiloooacrviv of tk ngnt foreiimb (1) - 

C) kmorudlly curved spinr. shortening of the lower half of tne ooay, and swin only in 
tne tail (1); i&auction defoncity of me left hindlimb (1) 



Table 5-l Skeletal findings in fetuses from female rats treated subcutaneously with 
piroctone olamine during days 7 - 17 of gestation 

'Dose 

No. of dams examined 

ho. of fetuses examined 

Dams of fetuses with abnormalities 
Fetuses with abnormalities 

Dams of fetuses with variations 
Fetuses with variations 

No. of fetuses with abnorma'lities 

Cleft palate 

Fusion of a thoraci: vembral body b arcn 

iuslon of a sacrrl vertebral body h arch 

Fusion of sacral ver*Lebral bodies 

Fusion of sacral vertebral armes 

Absence of the *Lhora:ic verzzbrae 11 - 13 

Absence of'tne sacrai vexzorae 2-L 

ADsence of the coccygeal ver+zbrae 

Furion B bifurcazion of ribs 

Bifurcation of a rib 

contml 

26 

103 

0 
0 

25 
88 

0. 
0 

96.2 
45.6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Fusion of ossification centers of stemebrae 0 
Absence of an ulna 0 

Absence of phalanges of a forelimb 0 

Absence of the tarsus, metatarsus, & 
phalanges of a hindljmb il 0 

No. of fetuses with variations 

'Accessory lumbar vertebra 4 

14th rib a8 

' Undeveloped 13th rib _ 0 

Asymnetry of an ossifj.vt.ion center of 
e stemebra 1 

2.1 

45.6 

0 

0.5 

l PiO.05 

100 mg/kG 500 nq'kc 

22 

175 

z 

19 
62 

2 

0 

1 

0 

1 

0 

1 

2 

1 

0 

1 

1 

1 

0 

4 

62 

0 

0 

(=I (=I 

18.2 
'2.9 

86.4 
35.4 

21 

164 

0 
0 

21 
97 

0 
0 

100 
59.1 

1.1 0 rJ 

0 0 3 

0.6 0 0 

0 0 0 

0.6 0 0 

0 0 0 

0.6 0 0 

1.1 0 0 

0.6 0 0 

0 0 0 

0.6 '0 0 

0.6 0 0 

0.6 0 0 

0 0 0 

2.3 3 1-F 

35.4 96 5&f* 

0 0 0 

0 1 0.6 

2000 mg/kS 

(=I 

23 

165 

3 13.0 
3 1.6 

21 51.3 
86 50.9 

0 

1 

0 
7 

0 

1 

0 

0 

0 

1 

0 

0 

0 

1 

3 

85 

1 

0 

0 

0.6 

0 

0.6 

0 

C-6 

0 

0 

0 

0.6 

0 

0 

0 

0.6 

1.8 

50.3 

0.6 

0 



Table 5-2 Skeletal findings in fetuses from female rats treated subcutaneously with 
piroctone olamine during days 7 - 17 of gestation (continued) 

Dose Control 100 mg/kg 5OC mg/kg 2333 mg/kg 

No- of fetuses with ossification 
(:I 

175 100 

175 100 

175 100 

175 100 

175 100 

175 100 

175 100 

i75 100 

173 38.9 

1u 62-Z 

36 20.6 
35 20.0 
62 35.t- 
66 32.-C' 
73 41.7 
a6 4-C. i 

1r7 84.0' 

(:I 
164 100 

164 !Ocl 

164 100 

16r 100 

164 100 

164 100 
164 100 

164 100 

164 100 

'138 84.2 

43 26-T" 

Nasal bone 

Frontal bone 

Parietal bone 

Occipital bone 

lacrimal bone 
Maxilla 

Mandibule 

Hyoid bone 

, Palatine bone 

Odontoid process 

Cervical vertebral bodies 

Cervical vertebral arches 

Tnorat:: verrebral bodies .& 
arcnes 
lncludinc the cases with: 

1 Hypoprrsia in the.bodies 

1 Splitting in the body 

Lumbar vertebral bodies L arches 
!nc?udinc tne case witn 

1 tiypoplasia in the bodies 
Sacral vertebral bodies b arches 

Coccygeal vertebral bodies 

l-i 

l-10 
11-13 

I->1 
12 
13 

13 

l-6 

2-3 

1 
2-4 

l-4 
5 
6 
7 
a 

1% 

No. of ossified coccygeal vertebral 
bodies/fetis (Keant5.E.) 

6.47 
20.13 

Coccygeal vertebral arches 193 100 
193 103 
171 8i.6 

12 6.2 

193 ioc. 
193 100 
193 iO0 

2:‘bS l-10 
ll-i2 

i3 

(=I 

193 100 

193 100 

153 100 

193 100 

193 100 

193 100 

193 100 

193 100 

193 100 

174 90.2 

26 13.5 
34 i7.6 
42 21.2 
53 
64 Y L-2 
?E 4G.4 

146 75.7 

193 100 

103 :30 
193 100 

0 0 
c 0 
0 0 

1 0.5 

189 97.5 

0 0 

193 100 
193 100 

103 100 
152 09.5 
167 86.5 
100 51.6 

25 13.0 
0 0 
0 0 

175 1CO 

175 100 
175 100 

0 0 

: 06 0:6 

0 0 

171 97.? 

1 0.6 

175 100 
174 <-. 00 4 

E 
98.3 
98.3 

161 92.0 
113 64.6% 

43 24. b- 
- 3 1.7 

0 0 

6.76 
=o. 14 

173 98.9 

;;y 97.1 
86.3 

31 17.7* 

JZ5 100 
i,3 'CO 
ii5 ioo 

36 22-z 
64 3c.c- 
69 42.:* 
79 d8.F 
a6 52.4’ 

131 79.9 

164 100 

164 100 
164 100 

0 0 
0 0 
0 0 

0 0 

161 98-Z 

C c 

164 100 
164 100 

(=) 
1s 100 

16? 100 

169 100 

165 100 

169 100 

169 100 
169 100 

169 100 

169 100 

137 81.1+ 

50 29.6- 

2 2c.: 30.6 
57 33.7 
79 :eB.ER 
86 50.?‘ 

145 E5.P 

lb’] 100 

169 100 
168 00.4 

0 0 
D 0 
0 0 

0 0 

165 97.6 

0 0 

168 99.4 
168 09.4 

166 103 
164 10G 
159 "i.oIt+ 
114 63.5- 

L7 28.7% 
73 7.9- 

1 0.6 

14s 90.2 
c2 25.b- 

lb; ? oc 
‘.62 ‘2: 
164 :00 

168 99.4 
lb8 00.4 
157 92.9* 
109 54.5+ 

48 28.4~ 
11 6.5~ 

0 0 

6-L== 
20.16 

T6? --. 00 4 
166 se.2 
? 39 E2.3 

33 23.:- 

163 130 
?bE ___ 3= L 
167 98.5 

l P<O.c5 
* Pc0.01 

- P -O.!Xl 



Table 5-3 Skeleta? findings an fetuses fry female rats treated subcutaneously with 
piroc--one olamine curing oays 7 - '7 oi Ses3tlon (contlntrec) 

Dose Control 100 mg/kg 500 mg/kg 2000 mg/kg 

No. of fetuses 21th ossification (continued_2 

Ossification centers of stemebrae 1 
2 

6 

Including the cases with: 
tiypoplasia i: 

3 

; 
6 

Splitting 

! 
1 
2 
3 
A 

5 
6 

Absence of one of the two parts 

1 
: 2 

3 
4 
5 
6 - 

Clavlcie 

Scapula 

humerus 

Radius 

Ulna 

!+etacarpals (bodies) . 
2-i 

5 
Phalanges of the forelimos 

Proximal 1 
2 

Middle 2-5 

L 

; 

(3 
193 100 
1?3 100 
i92 99.5 
lS2 09-s 
190 98.5 
192 es.5 

26 13.5 

0 0 
0 0 
0 0 
0 0 

26 73.5 
0 0 

0 0 

0 0 
0 0 
0 0 
0 0 
0 0 
0 Cl 

1 0.5 

0 0 
0 0 
0 0 
0 0 
1 0 -5 
0 0 

193 100 

193 100 

l?S 100 

193 100 

103 100 

0 0 
lC3 100 
192 99.5 

17: 9: 7 
192 cc -: 5 
79' 09.5 
169 87.6 

0 0 

10; CE 5 .- _-.- 
;cj 103 
!S3 iO3 
1s: :3c 
1s ST.3 

(3 
;;: 100 100 

175 100 
175 100 
167 5.4 
175 100 

30 17.1 

0 0 
0 0 
0 0 
0 0 

29 16.6 
1 0.6 

164 Kl 
164 100 
164 100 
164 100 
163 99:4 
164 100 

'26 15.9 

0 0 
0 0 
0 0 

2. 1:s 
1 li:6 

0 0 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

9 5.1* 

0 0 
1 0.6 
0 0 
0 0 
8 4.6f 
0 0 

175 100 
175 100 

175 100 

175 103 

-t74 00.4 

0 0 
174 00.4 
174 99.4 

16: 92.6 0 

174 99.4 
173 98.9 
158 90.3 

0 0 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

2 1.2 

0 0 
0 0 

'0 0 

i cl 1.2 
0 0 

164 100 

1M 100 

164 100 

164 100 

164 100 

0 0 
164 100 
164 100 

0 0 
155 04.5 
164 100 
164 100 
153 93.3 

0 0 6 0 

:5< 55.0 :50 si.5 
i 74 ?C.S 1% 103 
i75 103 164 :CIO 
774 JS..r ;6i -CC 
ii' u 96-5 i62 98.8 

(:I 
169 loo 
169 loo 
169 loo 
169 loo 
155 'l-F= 
169 loo 

38 22.5* 

0 o- 
0 0 
0 0 
1 0.6 

38 2.2.ff 
1 0.6 * 

1 0.6 

0 0 

0 

1 0.6 
1 

0 1 0.6 
0 0 
1 0.6 

4 2.4 

0 0 
0 0. 
0 0 
0 0 
4. 2.4 
0 0 

169 100 
169 100 

lE9 loo 

169 100 

169 100 

0 0 
169 100 
160 100 

1550 0 
Cl.7 

169 100 
'169 100 

155 91.7 

l P X0.05 
- F co.01 
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T a s i e  5 -d  S k e l e ta l  fi n d i n g s  In -fe tu s e s  fro m  fe m a l e  ra ts  tre a te d  s m rrta n e o u s l y  w i th  
p ? ro c to n e  o l a m i n e  d u ri n g  d a y s  7  - 1 7  o f g e s ' c z ti o n  ( c o n ti m re d ) 

D o s e  

N o . o f fe tu s e s  w th  o s s i fi c a ti o n  ( c o n ti n u e d 1  
i  l i u n  

Is c h i u m  

P u b i s  

k m u r 

T i b i a  

F i b u l a  

T a r s u s  A s tra o a l u s  
C a l  c a n e u s  

M e ta ta r s a l s  (o o d l e s ) 1  
2 -5  

P h a l a n g e s  o f th e  h i n d l i m b s  
P r o x i m a l  1  

"  
3  
4  
3  

M i d d l e  

D i s z l  

2 -5  

2  

4  

C o n rm l  1 0 0  m g /k g  3 0  rq /k 9  2 0 0 0  m g /k g  

1 9 3  E  

J - 0 3  1 0 0  

1 9 3  1 0 0  

1 0 3  1 0 0  

1 9 3  1 0 0  

1 9 3  1 0 0  

0  0  

3  1 .6  

1 6 1  E 3 .4  
1 9 3  1 0 0  

0  0  
0 3  3 5 .8  

1 1 1  5 7 .5  
1 0 8  5 6 .0  

2 8  1 4 .5  

(3  
1 7 5  1 0 0  

7 7 5  i O 0  

:A  1 0 0  

1 7 5  1 0 0  

J 7 5  1 0 0  

1 7 5  1 0 0  

0  0  

1 1  6 .,- 

1 3 8  7 8 .9  
1 7 5  1 0 0  

6 : 3 9 .4  
9 5  5 4 .3  
5 2  5 2 .6  
2 1  1 2 .0  

7 6 4  i l l  1 6 9  ‘1 %  
1 6 4  1 0 0  1 6 5  1 0 0  
1 6 4  1 0 0  1 6 5  1 0 0  

3 6 4  1 0 0  1 5 9  1 0 0  

1 6 4  1 0 0  1 6 9  1 0 0  

3 6 4  1 0 0  1 6 9  1 0 0  

0  0  0  0  

1 9  1 1 .6 - 3 5  2 0 .7  

' 3 0  7 9 .3  1 1 e  6 9 - P  
2 6 4  1 0 0  1 6 6  -0 9 .4  

2  1 .2  0  0  
5 8  3 5 .4  5 4  3 2 .0  
7 1  4 3 .+ *  
7 0  4 2 .7 *  
i ?  1 0 .4  

6 7  3 9 -b -= -=  
6 6  3 9 .i - 
3 0  1 7 .E  

0  0  

1 9 ; 0 0 .0  
i 9 3  1 0 0  
1 9 3  1 0 0  
1 9 3  1 0 0  
1 9 1  ? 9 .0  

0  0  

1 7 2  0 8 .9  
J 7 a  0 5 .4  

0  0  

1 7 4  0 0 .4  
1 7 a  0 0 .4  
i 7 4  0 9 .4  

1 6 4  1 0 0  
1 %  1 0 0  
1 %  1 0 0  
1 5 4  1 0 0  
7 5 3  9 9 .4  

0  0  

1 6 6  S P . 4  
1 6 8  0 0 .4  
1 6 8  0 0 .4  
1 6 8  0 4 .4  
1 6 8  0 0  --.. P  

*  P c 0 .0 5  
- p < o .o 1 - 

- P  < O .O O l  
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- Phcto 1 Shc'rte3ing of the lower half of the body,‘ 
'defect of the tail, and oligodactyly of the 
right forelimb in a fetus af 100 mg/kg/day 

i 

Photo 2 Absence of the calcaneus, zte-rararsus, and 
phalanges of the left hindlimb in a fetus at 
2000 mg/kg/day 
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Individual bite: 13-3 ORGAN’ WEIGIITS OF FINALES 

Piroctone olamine 0 mg/kg (Control) B.C. 
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Indfvidual'Data: 22’: VISCERAL FINDINGS IN FETUSES 
I. , 

Rnto Piroctone olamine :' 100 mn/kp. B.C. 
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